Introduction
Hallucinations are regarded as a severe psychopathology (Bentall, 1990; Waters et al., 2012) , and can be defined as perceptual experiences that occur in the absence of any appropriate external perceptual stimuli (Slade & Bentall, 1988) . Hallucinations can occur in any sensory modality, but are most often experienced in the auditory and visual modalities, and are associated with a range of disorders (Cella et al., 2008) . Hallucinations are most often noted in individuals with schizophrenia (Bauer et al., 2011; Waters et al., 2012) ; 16-72% of schizophrenic patients reporting regular visual hallucinations, and 50-70% reporting regular auditory hallucinations (Bauer et al., 2011; Mueser et al., 1990) . However, at leats one hallucinatory experiences has been noted by up to 70% of the nonclinical population (Barret & Etheridge, 1992; Pechey & Halligan, 2012; Posey & Losch, 1983; Slade & Bentall, 1988) .
One theory of the etiology of false perceptions (hallucinations) is that they are associated with a cognitive bias, and hallucination-prone individuals tend to believe that a stimulus is present when it is absent because an information-processing bias causes them to attribute their own internally-generated experiences to external sources (Brebion et al., 1998; Garety et al., 2001) . Evidence for a reality-monitoring deficit has been obtained in a number of studies. Heilbrun and Blum (1984) found that patients suffering from hallucinations tended to make incorrect and overconfident judgments regarding ambiguous words compared to non-hallucinating controls. Brebion et al. (1998) asked schizophrenic and control participants to recall words previously generated by themselves or the experimenter, and noted that schizophrenic individuals had a greater tendency to recall items that had not actually been present, and to believe that these items had been present. They also had a greater tendency to wrongly believe that the experimenter had generated items that they had actually generated themselves (see also Bentall et al., 1985; Young et al., 1987) . most strongly observed for the unusual experiences scale of the O-LIFE. Moreover, it was predicted that a brief mindfulness induction session presented immediately before a worddetection task would reduce the number of non-existent words positive schizotypal subjects reported seeing during the task. It was thought that this effect may be especially pronounced among those scoring highly on the unusual experiences scale of the O-LIFE, which has previously been shown to be associated with the report of false experiences to a greater extent than the other scales (Tsakanikos & Reed, 2005a volunteered to take part in the study, and none received aby compensation for their participation. All participants were recruited from the general population through advertisements, all had normal or corrected-to-normal vision, and all were native English speakers. None of the participants reported any history of psychiatric disorder. (OLIFE-B: Mason et al., 2005 ) is a 43 item scale consisting of four subscales (unusual experiences, cognitive disorganization, introverted anhedonia, and impulsive non-conformity) designed to measure schizotypy in the normal population. The scale has an internal reliability (Cronbach α) of between 0.72 and 0.89. (BDI; Beck et al., 1961 ) is a 21-item questionnaire that assesses the clinical symptoms of depression through asking about feelings over the past week. The score is a sum of the positive answers, ranging from 0 to 63. The internal reliability (Cronbach α) is 0.93. This measure was used as a control, as depression has been noted to be associated with schizotypy and with hallucinations. (STAI-T; Spielberger, 1983) rates the affective, cognitive, and physiological manifestations of anxiety in terms of long-standing patterns (i.e., trait anxiety). Scores for each question range from 1 = never, to 4 = almost always), and the total score can range from 20 to 80. The internal reliability (Cronbach α) is 0.93. This measure was used as a control, as anxiety has been noted to be associated with schizotypy and with hallucinations.
Questionnaires

Oxford Liverpool Inventory of Feelings and Experiences -Brief Version
Beck's Depression Inventory
Spielberger Trait Anxiety Inventory
Attention Induction
Participants were informed that they were to complete two separate 10min exercisesan unfocused attention induction and a focused attention induction (mindfulness induction), based on exercises used by McHugh et al. (2010; Arch & Craske, 2006) . The participants received both sessions separated by a period of 2 hours. The instructions for the two exercises were initially read aloud to each participant once before they began each exercise.
The instructions were read by a female investigator in person, and were repeated if the participant had any questions. The exercise was completed alone by the participant while sitting in a dimly lit small room. 
Word Detection Task
The task consisted of a computer-based presentation (Super Lab), which presented a series of word-recognition trials. Each presentation (trial) comprised four, 5-letter strings, each string set in an oval shape, presented in the four corners of the screen. The 5-letter strings were either non-words, and or 5-letter words one standard deviation above or below average frequency, using a logarithmic combine measure of the English frequency vocabulary (Zeno et al., 1995) . Each trial was presented for 500ms, with a 2s blank screen between each trial. Some of the letter strings on each trial corresponded to words, and some were non-words. The participants had to respond "Yes", if one of the oval shapes contained a word letter string. There were 48 such trials (24 containing a word and 24 containing no words, presented in a random order).
Prior to the experimental task, the participants received instructions presented on the screen: "You will be shown a series of slides each with four discs containing 5 letters. On some slides these letters will make up a word on others no words will be present. Could you please state (saying "YES") if you saw a word for each of the slides. There will be a short gap between each slide".
Each participant was free to read the instructions for as long as they needed, and after reading proceed by pressing a keyboard button.
Procedure
Participants were tested individually in a small experimental room. They were initially asked to complete three questionnaires (O-LIFE, BDI, STAI). The participants were instructed that they would take part in a two 10min exercises, each followed immediately by a word detection task. The two sessions were 2 hours apart, and were presented in a counterbalanced order across participants. During the word detection task, the participant's responses were recorded by the experimenter on a recording sheet. Table 1 shows the means and inter-correlations between the subscales of the O-LIFE(B) schizotypy questionnaire, and the depression (BDI) and trait anxiety (STAI) scores.
Results
Participants were divided into high and low UE, CD, IA and INC groups based on a mean split. This method has previously been used by Randell et al. (2009) , and is employed in preference to regression partly due to sampling size, and also as it is thought to be more conservative (see Osborne et al., 2008) , and because it was not known whether the impact of the subscales on false perceptions would have a linear or step function (Osborne et al., 2008) .
The sample was split into high and low scoring groups for each of the subscales of the O-LIFE(B) according to a mean split. For the UE scale, the lower scoring group (n=81) had a mean UE score of .77 (+ .78, range = 0-2), and the higher scoring group (n=59) had a mean UE score of 5.02 (+ 2.57, range = 3-12). For the CD scale, the lower scoring group (n=78) had a mean CD score of 1.91 (+ 1.27, range = 0-4), and the higher scoring group (n=62) had a mean CD score of 7.00 (+ 1.66, range = 5-11). For the IA scale, the lower scoring group (n=83) had a mean IA score of .52 (+ .50, range = 0-1), and the higher scoring group (n=57) had a mean IA score of 3.02 (+ 1.29, range = 2-9). For the IN scale, the lower scoring group (n=63) had a mean IN score of 1.41 (+ .73, range = 0-2), and the higher scoring group (n=77) had a mean IN score of 4.26 (+ 1.61, range = 3-10).
The mean number of false positive responses (reporting a word in the absence of a word) made by the two groups for each subscale in both the mindfulness and unfocused attention conditions are displayed in the top panel of Figure 1 . Inspection of these data reveals that, for the UE subscale, higher scorers emitted more false positives than lower scorers in the control condition, but this difference was much less pronounced in the mindfulness condition. For the other subscales, these differences between high and low scorers were not great, although participants in the mindfulness condition emitted numerically fewer false positive responses than they did in the control (unfocused attention) condition.
A two-factor mixed-model analysis of covariance (ANCOVA) with group (lower versus higher) as a between-subject factor, and condition (mindfulness versus control) as a within-subject factor, and depression (BDI) and anxiety (STAI) as covariates to control for Table 2 about here
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To further examine the relationship between schizotypy sub-scales and false perceptions, separate stepwise regressions were conducted on the control and mindfulness conditions. In both cases, depression (BDI) and anxiety (STAI) were added into the first step of the regression, and the four schiotypy subscales were then added into step 2. The left of 
Discussion
The present study investigated the impact of mindfulness on false perceptions reported by individuals soring highly on various aspects of schizotypy. Participants scoring highly in unusual experiences reported more false perceptions than those scoring lower in unusual experiences, but there were no differences in the numbers of words correctly recognized. These data replicate previous findings (Cella et al., 2007; Reed et al, 2008; Tsakanikos, 2005a Tsakanikos, , 2005b , and provide further support for the idea that hallucinations can be studied in non-clinical populations in laboratory settings (Feelgood & Rantzen, 1994) .
Moreover, the data suggest that the impact of high unusual experiences on false perceptions was reduced after a brief mindfulness induction session (Bach & Hayes, 2002; Erisman, 2012; Gaudino & Herbert, 2006) , but not after an unfocused attention induction (see Asch & Clark, 2008) .
That the effect relating to false perceptions was limited to the unusual experiences sub-scale of the O-LIFE is in line with previous findings (Tsakanikos & Reed, 2005a; 2005b) . One explanation of hallucinations suggests that they occur due to deficits in metacognitive skills such as reality monitoring (Bentall, 1990; Bentall & Slade, 1985) , which have been found to be affected in those with high unusual experience scores (Tsakanikos & Reed, 2005a) . The three other schizotypal domains measured using the O-LIFE did not impact on false perceptions. However, it might be noted that cognitive disorganization approached statistical significance, potentially suggesting that levels of cognitive disorganization may have an effect on the occurrence of false perceptual experiences.
However, the four schizotypal domains measured by the O-LIFE are not orthogonal (Mason et al., 1995) , and when the independent impact of cognitive disorganization was studied in the absence of its association with unusual experiences, its relationship to false perceptions was not significant.
The present study noted that brief mindfulness training reduced the number of false perceptions (and also numerically increased the number of correct words identified) relative to an unfocused attention control, especially for high unusual experience scorers. This finding adds to the literature suggesting that the level and impact of hallucinations can be reduced through such approaches. For example, previous studies have noted that mindfulness training reduces the believability of hallucinatory experiences (Bach & Hayes, 2002; Chadwick et al, 2007; Gaudino & Herbert, 2006) . Of note was that a relatively brief mindfulness session (10min) reduced the number of false perceptions. This finding provides support for previous research suggesting that even a brief, single session of mindfulness practice is enough to provide some of the benefits that have been found to occur from participation in much lengthier, multiple sessions of mindfulness practice (Arch et al., 2006; Erisman, 2010; McHugh et al., 2010) . This is encouraging considering that many mindfulness-based treatment approaches (e.g. mindfulness-based stress reduction, mindfulness-based cognitive therapy, dialectical behavior therapy, and ACT), are considerably more time consuming and costly. The finding that even brief sessions of mindfulness impact on phenomenon akin to hallucinations in an analogue study is also encouraging given the evidence that long periods of meditation can provoke psychotic experiences in schizophrenic individuals (Garcio-Trujillo, 1992; Walsh & Roche, 1979 ).
There are a number of possible mechanisms underlying the impact of mindfulness on false perceptual experiences. It could have been that mindfulness-induced increased awareness of environmental stimuli enabled positive schizotypal subjects to be less susceptible to their automatic biases responsible for the attribution of internal experiences to external events. As mindfulness is believed to increase sustained attention and awareness of present events and experiences (Brown and Ryan, 2003) , producing greater awareness of sensations may allow better discrimination between internal and external cues (Baumeister et al., 1994) . For longer mindfulness programs, levels of stress may be reduced (Neff, 2003; Shapiro et al., 2005) , which is significant in that chronic stress is associated with a transition of psychosis-proneness to fully-fledged psychosis (Winkel et al., 2008) . Finally, mindfulness may reduce fatigue and anxiety, which may be critical in affecting information processing ability (Zeidan et al., 2010) . Although such a nonspecific effect might also have been expected in the uncontrolled-attention induction (McHugh et al., 2010) . However, the exact mechanism by which mindfulness is able to reduce hallucinatory experiences needs to be further explored through future research.
The finding that mindfulness impacted differentially on positive schizotypal subjects may relate to findings that schizotypy is significantly negatively correlated with trait mindfulness (Erisman, 2010) . It could be that there is an underlying mediating relationship between levels of mindfulness and the occurrence of hallucinatory experiences; low levels of mindfulness could be a general feature of positive schizotypy, which would explain the disassociated states of mind that result in discontinuities of conscious awareness leading to the occurrence of hallucinations. Lower levels of trait mindfulness in positive schizotypal individuals would explain why the effect of a brief focusing exercise was greater on false perceptions reported by subjects scoring high in unusual experiences.
There are a number of limitations of this research that need to be acknowledged.
Clearly, more research is needed before mindfulness training can be deemed a successful intervention outside the experimental laboratory. It is also not known how long the effect of a brief mindfulness induction lasts. Given this, it would be informative for future research to replicate the present study, using a delayed word-detection task following mindfulness induction. It might also be noted that there was some similarity between the present Despite these limitations, the present study should be viewed as a basis for much needed future research, as it has demonstrated novel findings regarding mindfulness as a -------------------------------------------------------------------------------------------------CD IA IN BDI STAI  ------------------------------------------------------------------------------------------------ - ---------------------------------------------------------------------------------------------- Figure 1 . Mean numbers of words falsely (top panel) and correctly (bottom) panel identified by lower and higher scorers for UE = unusual experiences, CD = cognitive disorganization; IA = introverted anhedonia; IN = impulsive nonconformity in the mindfulness and control (unfocused attention) conditions).
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